The vertebral venous system in healthy and scoliotic adolescent spines - a 3D MRI investigation by Grant, Caroline A. et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Grant, Caroline A., Newell, Nicolas, Izatt, Maree T., Keenan, Bethany E.,
Bennett, Damon D., Askin, Geoffrey N., Labrom, Robert D., & Pearcy, Mark
J.
(2015)
The vertebral venous system in healthy and scoliotic adolescent spines -
a 3D MRI investigation. In
Williams, Richard (Ed.)
26th Annual Scientific Meeting of the Spine Society of Australia, 10-12
April 2015, National Convention Centre, Canberra, ACT. (Unpublished)
This file was downloaded from: http://eprints.qut.edu.au/87653/
c© Copyright 2015 The Authors
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
THE VERTEBRAL VENOUS SYSTEM IN HEALTHY AND SCOLIOTIC ADOLESCENT 
SPINES - A 3D MRI INVESTIGATION. 
 
 
*Caroline A. Grant1, Nicolas Newell1, Maree T. Izatt1, Bethany E. Keenan1, Damon D. 
Bennett2, Geoffrey N. Askin1, Robert D. Labrom1, Mark J. Pearcy1 
 
1. Paediatric Spine Research Group, Queensland University of Technology and Mater 
Health Services Brisbane Ltd, Brisbane, Queensland, Australia 
2. MRI Department, Mater Health Services Ltd, Brisbane, Queensland, Australia 
 
 
Introduction 
The venous drainage system within vertebral bodies (VBs) has been well documented 
previously in cadaveric specimens. Advances in 3D imaging and image processing now 
allow for in vivo quantification of larger venous vessels, such as the basivertebral vein.  
Differences between healthy and scoliotic VB veins can therefore be investigated. 
 
Methods 
20 healthy adolescent controls and 21 AIS patients were recruited (with ethics approval) 
to undergo 3D MRI, using a 3 Tesla, T1-weighted 3D gradient echo sequence, resulting in 
512 slices across the thoraco-lumbar spine, with a voxel size of 0.5x0.5x0.5mm. Using 
Amira Filament Editor, five transverse slices through the VB were examined 
simultaneously and the resulting observable vascular network traced. Each VB was 
assessed, and a vascular network recorded when observable. A local coordinate system 
was created in the centre of each VB and the vascular networks aligned to this. The 
length of the vascular network on the left and right sides (with a small central region) of 
the VB was calculated, and the spatial patterning of the networks assessed level-by-level 
within each subject. 
 
Results 
An average of 6 (range 4-10) vascular networks, consistent with descriptions of the 
basivertebral vein, were identifiable within each subject, most commonly between T10-L1. 
Differences were seen in the left/right distribution of vessels in the control and AIS 
subjects. Healthy controls saw a percentage distribution of 29:18:53 across the 
left:centre:right regions respectively, whereas the AIS subjects had a slightly shifted 
distribution of 33:25:42. The control group showed consistent spatial patterning of the 
vascular networks across most levels, but this was not seen in the AIS group. 
 
Conclusion 
Observation and quantification of the basivertebral vein in vivo is possible using 3D MRI.  
The AIS group lacked the spatial pattern repetition seen in the control group and minor 
differences were seen in the left/right distribution of vessels. 
 
 
 
